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Acute encephalopathy in childhood is life-threatening and may cause death or neurological sequelae. Acute-
phase clinical symptoms are pyrexia, seizures, and disturbance of consciousness. Many cases of influenza-
associated encephalopathy in childhood have been reported in Japan, which is diagnosesd by its characteristic
clinical course and finding from magnetic resonance imaging (MRI) of the head. Several cases have been charac-
terized by hypercytokinemia, therefore, anti-proinflammatory cytokine therapy, such as methylprednisolone
pulse therapy and intravenous immunoglobulin therapy, has been recommended for treating encephalopathy.
Acute encephalopathy with biphasic seizures and late reduced diffusion (AESD) is a subtype of influenza-
associated encephalopathy. However, AESD can be induced not only by influenza virus but also by other patho-
gens. The clinical course is characterized by a febrile seizure (usually ＞30 minutes) as the initial neurological
symptom on day 1, followed by recurrent seizures on days 4-6. On days 3-9, lesions can be detected in the subcor-
tical white matter by diffusion-weighted MRI. Although the mortality rate due to AESD is not high, associated
neurological sequelae are frequently observed. An excitotoxic injury with delayed neuronal death is considered
to be the primary pathogenic mechanism of AESD, although hypercytokinemia and metabolic failure can also oc-
cur. Control of the initial and recurrent seizures may affect outcomes.
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Table　1　Classification of acute encephalopathy
Classification according to the pathogenesis preceding infection
1 Encephalopathy due to viral infection
Influenza encephalopathy
Human herpes virus-6, 7 encephalopathy
Rotavirus encephalopathy
Varicella zoster virus encephalopathy
Measles encephalopathy
Respiratory syncytial virus encephalopathy
Other virus encephalopathy
2 Encephalopathy due to bacterial infection
Perutussis encephalopathy
Salmonella encephalopathy




3 Unknown pathogenesis encephalopathy
Classification according to the clinicopathologic features (classification of syndrome) 
1 Due to metabolic error
Classical Reye syndrome
Various type of congenital metabolic disorders
2 Due to cytokine storm
Acute necrotising encephalopathy (ANE) 
Hemorrhagic shock and encephalopathy syndrome (HSES) 
Reye-like syndrome
3 Associate with status epilepticus (due to excitotoxicity)
Acute encephalopathy with biphasic seizures and late reduced diffusion (AESD) 
Classification by the distribution of cerebral cortex lesion
Acute infantile encephalopathy predominantly affecting the frontal lobes (AIEF) 
Hemiconvulsion-hemiplesia (HH) syndrome/hemiconvulsion-hemiplegia-epilepsy (HHE) syndrome
Others
Acute encephalitis with reflactory, repetitive partial seizures (AERRPS), febrile infection-related epilepsy syndrome (FIRES) 
4 Other encephalopathy
Mild encephalopathy with a reversible splenial lesion (MERS) 
Encephalopathy associated with Dravet syndrome
Encephalopathy associated with Adrenal defficiency
Other encephalopathy
Unclassification encephalopathy





























Fig.　1　Magnetic resonance image (MRI) of the brain in a patient with acute encephalopa-
thy with biphasic seizures and late reduced diffusion (AESD) on the fifth day of illness 
(case 1)
A: Diffusion-weighted imaging (DWI) showed high signal lesions in the subcortical white 
matter with reduced diffusion. The lesions were predominantly frontal and parietotem-
poral in location, with symmetric sparing of the perirolandic region.
B: Reduced diffusion is verified on the apparent diffusion coefficient (ADC) map image.






















































Fig.　2　MRI of the brain in a patient with acute encephalopathy with biphasic seizures 
and late reduced diffusion (AESD) on the fifth day of illness (case 2)
A: DWI showed high signal lesions in the subcortical white matter with reduced diffu-
sion. The lesions were predominantly frontoparietal and symmetric.
B: The calculated ADC map demonstrated decreased ADC values of the subcortical le-
sions.





















サイトカインである interleukin（IL）-6 や tumor ne-
crosis factor（TNF）-αなどが上昇しており，抗炎症

































Fig.　3　MRI of the brain in a patient with mild encephalopathy with a reversible splenial 
lesion (MERS)
A: DWI showed a high intensity lesion in the splenium of the corpus callosum on the 
second day of illness.
























































































































































Table　2　Differential diagnosis of acute encephalopathy
Infection/inflammation disorder
1 Encephalitis
Herpes simplex virus type 1







































1 M itochondrial encephalopathy, lactic acidosis, and stroke 　
(MELAS) 




6 O ther metabolic error















7 Other disorder of somnolence









































riodic lateralized epileptiform discharge（PLEDs），
③突発波，④electrical storm（棘波/鋭波や律動的活
動が振幅を漸増漸減しながら断続的に出現），⑤入院

























血清チトクローム cの上昇，血清 visinin-like protein
1 の上昇，血清 IL-6 の上昇，血清 IL-10 の上昇，血清
sTNFR1 の上昇，髄液 S-100βの上昇，髄液 tau 蛋白
の上昇，髄液NSEの上昇，髄液 IL-6 の上昇，髄液
sTNFR1 の上昇，髄液 glial fibrillary acidic protein















































































































嗽・鼻汁あり，第 1病日に 38 度台発熱あり，全身強
直間代けいれん出現し東京女子医科大学東医療セン
ター小児科へ救急搬送された．DZP坐剤 4 mg 1 個










なかった．第 5病日には 20 秒程度の間代けいれんが
出現したが，臨床発作出現時以外でも脳波上 electri-
cal seizure を認めていた．PB静注（18 mg/kg 後，
連日 3 mg/kg/日）へ変更したところ，以後は脳波上













Fig.　4　Electroencephalogram (EEG) of a patient with acute encephalopathy with biphasic 
seizures and late reduced diffusion (AESD) (case 2)
a: A diffuse high voltage delta demonstrated on awakening on the fifth day of illness.
b: Generalized monomorphic 4 to 5-Hz theta frequencies were obtained during sleep on 
the fifth day of illness. Sleep spindles were not clearly evident.
c: A generalized high voltage delta frequently demonstrated on awakening on the sixth 
day of illness.

































































3）Mizuguchi M, Yamanouchi H, Ichiyama T et al:
Acute encephalopathy associated with influenza
and other viral infections. Acta Neurol Scand 115 (4
Suppl.): 45―56, 2007
4）Mizuguchi M, Abe J, Mikkaichi K et al: Acute ne-
crotising encephalopathy of childhood.: a new syn-
drome presenting with multifocal, symmetric brain







6）Nakai Y, Itoh M, Mizuguchi M et al: Apoptosis
and microglial activation in influenza encephalopa-
thy. Acta Neuropathl 105: 233―239, 2003
7）Mizuguchi M, Hayashi M, Nakano I et al: Concen-
tric structure of thalamic lesions in acute necrotiz-




9）Hoshino A, Saitoh M, Oka A et al: Epidemiology
of acute encephalopathy in Japan, with emiphasis
on the association of viruses and syndromes. Brain
Dev 34: 337―343, 2012
10）Takanashi J, Oba H, Barkovich AJ et al: Diffu-
sion MRI abnormalities after prolonged febrile sei-








13）Loddick SA, Turnbull AV, Rothwell NJ: Cerebral
interleukin-6 is neuroprotective during permanent
focal cerebral ischemia in the rat. J Cereb Blood
Flow Metab 18: 176―179, 1998
14）Ali C, Nicole O, Docagne F et al: Ischemia-induced
interleukin-6 as a potential endogenous neuropro-
tective cytokine against NMDA receptor-mediated
excitotoxicity in the brain. J Cereb Blood Flow Me-
tab 20: 956―966, 2000
15）Yamanouchi H, Mizuguchi M : Acute infantile en-
cephalopathy predominantly affecting the frontal
lobes (AIEF): A novel cinical category and its tenta-




17）Tada H, Takanashi J, Barkovich AJ et al: Clini-
cally mild encephalitis/encephalopathy with a re-
versible splenial lesion. Neurology 63 : 1854―1858,
2004
18）Takanashi J, Tada H, Maeda M et al: Encephalo-
pathy with a reversible splenial lesion is associated
with hyponatremia. Brain Dev 31: 217―220, 2009
19）Dravet C, Oguni H: Dravet syndrome (severe myo-
clonic epilepsy in infancy). Handb Clin Neurol 111 :
627―633, 2013
20）塩見正司：「急性脳炎・急性脳症 小児科臨床ピク
シス 28」（五十嵐隆編），中山書店，東京（2011）
21）永瀬裕朗，竹田洋樹：〔私の処方 2015〕神経・筋疾患
の処方 急性脳症の管理．小児臨 68：733―741，
2015
22）長澤哲郎：けいれん性疾患の最新の治療 急性期
急性脳症・脳炎の治療．小児診療 2：171―175，
2015
